Ischemic preconditioning enhances autophagy but suppresses autophagic cell death in rat spinal neurons following ischemia-reperfusion.
Autophagy serves to eliminate damaged proteins and organelles under normal physiological conditions and can be accelerated by pathological stress, possibly as a cytoprotective mechanism. Brief periods of ischemia (ischemic preconditioning or IPC) can reduce neuronal death in response to subsequent severe ischemic insults. Ischemic preconditioning also induces autophagy, but the contribution of autophagy to IPC-associated neuroprotection remains unclear. We investigated the contribution of autophagy to IPC-mediated neuroprotection in rats subjected to ischemic spinal cord injury. Fifty adult rats were randomly assigned to either (1) a sham group receiving anesthesia and surgical preparation (n=5), (2) an ischemia/reperfusion (I/R) group (n=20) subjected to 0.5 h ischemia followed by 3, 6, 12, or 24 h reperfusion, (3) an IPC group receiving three cycles of 5 min ischemia followed by 5 min of reperfusion (n=5), or (4) an IPC+I/R group (n=20). Hematoxylin-eosin (HE) and immunohistochemical staining were performed to evaluate spinal neuron survival in the four treatment groups. Autophagic activity was investigated by electron microscopy and by immunohistochemical and Western blot analyses of the autophagosome marker LC3-II and the autophagy-associated BH3 protein Beclin-1. Changes in Bcl-2/Beclin-1 complex association and Bcl-2 phosphorylation (p-Bcl-2) were examined by co-immunoprecipitation and Western blot analyses. In the I/R group, LC3-II was significantly elevated after 3h of reperfusion, but declined significantly by 24 h. At 24 h, I/R rats exhibited extensive spinal damage and decreased neuronal survival. In the IPC+IR group, neuronal death was reduced and expression of LC3-II sustained throughout the 24 h reperfusion period. In the I/R group, expression of (inactive) p-Bcl-2(Ser70) was increased significantly during reperfusion and was accompanied by dissociation of the Bcl-2/Beclin-1 complex and increased Beclin-1 expression. Preconditioning inhibited these changes in p-Bcl-2, Beclin-1, and Bcl-2/Beclin-1 complex expression. Ischemic preconditioning appears to sustain the beneficial effects of autophagic lysosomal degradation during I/R while inhibiting autophagic cell death.